Effect of stromal cell coculture on progenitor cell expansion and myeloid effector function in vitro.
Stimulation of CD34(+)-enriched marrow or light density marrow with various growth factor combinations can generate granulocyte progenitors and mature neutrophils in vitro. In this work, we have examined the influence of irradiated marrow stromal layers on growth factor-induced myeloid and early multipotential progenitor expansion from enriched marrow CD34+ progenitors. We have also explored whether the addition of early-acting growth factors known to enhance myelopoiesis in long-term culture, such as fibroblast growth factor (b-FGF), insulin growth factor (IGF-1), c-kit ligand or stem cell factor (SCF), and flk-2flt-3 ligand (FL), can lengthen survival of CD34+ progenitors in these cultures. Stromal cell coculture resulted in greater numbers of total cells and CFU-GM at day 7 and day 14, but with the addition of multiple growth factors, these effects of stromal cell coculture were diminished. At day 14, generally < 1% of the expanded cells over stromal coculture conditions were CD34+, with up to 90% demonstrating CD15 positivity. Culture of CD34+ cells in the presence of early-acting growth factors did not cause significant expansion of CD34+ cells over a 14-day life span, even in the presence of marrow stromal cells. These data suggest that although stromal cell coculture for a period up to 14 days can enhance expansion of total cell numbers and CFU-GMs, stromal cell presence does not lead to expansion of CD34+ cells in these cultures and may diminish the number of clonogenic cells present when growth factors with differentiating capacity are present. Mature neutrophils harvested from such cultures are capable of chemotaxis, actin polymerization, and migration, suggesting a replete functional status.